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(54) Title of the Invention: 

Error Correction Apparatus and Method for Digital Processing System 



In a digital processing system including two decoders to performing error correction, 
each decoder corrects errors and erasures. 

To achieve the above object, an error correction apparatus for the digital processing 
system according to an embodiment of the present invention includes a demodulator which 
demodulates channel data into source data and generates error flags when errors occur during the 
demodulation, a sync detector which receives the demodulated data and the error flags and 
detects a sync signal for dividing data into error correctable code units, a first decoder which 
decodes the demodulated data and the error flags in row units in response to the sync signal to 
correct errors and erasures, and a second decoder which decodes the demodulated data and the 
error flags in column units in response to the sync signal to correct errors and erasures. 
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27H^ ^3:7IM ^U\mO\ (Hid 4t»m^ PXIIT 3 El AI^'CHI Ai ^ m^?\mO\ CHI El S! 0| 

If£ B^PI ?|*H a g-go, ^aiohoh L| All" x|E| Al^gJBJ OUEi gg^l^, *Kg 

QI0IE1S ^ CilOIEI^ ^£*Kfl s*3lA\ CHI ^Al (HIEIMEHUg S-«tffe ^S^Stt, ^£L1|0|Eh ffi 
(HIEigEHUM 2mt[D\ WZi IE QilOIEiM £lt]- §7|d5f g 

?ia«^2L S7|AJ£0il « &*|£ s^QIOIEI- S CHIE-IM^HM □ 3 9^01 CHI El g OlfljOIXiM ggtf 

~ m\m^L?m, °m g ^diioiei-^ chieimbom asamonHiEi si oia 



^5 



E 1 = CI XI if ?I^AH£» A|£g2| Aia: Si El l\\m% EAi<n= £3 

1 CHI Ai CHI Bigg §x|2J =?gm EAIol-^ £3 
£3^i 2CHI EA|£! gEH EAIsfe ES 

E 4^ CI XI IT ^l^/AH-^ Al^iJCHlAi Ah^£l^ mm lE^J EAim= E3 

E 5= CI XI ^ XHBI Al^gOUl £ g-go, a^o^i [Q .h ^ygg g^o, EAIufe E2 

£ 6c E 50U1 £ iTS2J gAIOMM CLfE ^¥^1 7£# EAISI-S E3 

2± 3£f -^f ^ 



St 30/ ^tdftr J/£ $ J &&£f ~&Jf^ 

B ClXlg- XHBI A|^°] OilEIgg 5WI 5! gmiOil 531 01 31 01 XI 9 CHI El H gAI 

CHI SSW ^ ^ S-xl ^ ^011 ShE]- ^OIQK 

PAH- miOIEil 2!^^ AI^CHlAi^ 2^ohHA|- L1I0IE1M ^^(rfiodulat ion) 5! ^ 
2 coding)^ 101 ^6!oHI, ^ii'o^ AI^^CHlAi^ 4=^ E1I0IE1M ^^(demodulat ion) ^ 
^££Kdecodirig)m01 SjEI^EK UAI^ DIJ 01 El M 7\m ^ Al^yCHlAi^ J\m QI0IE11 

o. ^2t^K31 ^1^ DHx-iltHI XiS^FJQ, J\m*l L1I0IE11 ^H^W Al ^ ^SthS L1I0IE1M 
S ^2 ^' ^2^h01 ^^tl-Q. s ^AIOIKHIAI^ ^| Q|A|1- x-I E| Al^gJ! □ Al^ 7\m/M^ 

A|±S£^ 7^1-01 SgyCK 

m xi ^ ai^^chiai^ y\m& m\E\m imm^ 21-s chiai ju^ai ^1 ^ 

CHIB11 g^^hCH SSth QIOIEil XH^^ ^ 2iE§ ^D. E 1^ 4^1 CI XI IT ?\m/lliS AI^'CHI 
A1 7|^ C1I0IE11 LilOIEil ^H^o^ ^2 X-IEI TllgBJ EA|^hI3 °iEK 



• # 

491 E 11 S£orS, fllEHIS tm A( channel A)2J 71^/^ oil EM UEH.HOI, ailE131£ Xfl^ 
B(channel B)2j 7IS/XH4S S0E1 LrEr2]EK [KM *Hy AQjl Q0IE1S ^AHI^I-01 XH^sfe 111-12221 
x0y B2J C0QIE1S ^Ail^ra XiaShfe 131-14221 72£ SSSth tJEHM [[}E r AH £22] 

22JM ?ion A2j ggf esi 7\m*i m\E\m xmztz ^^.m sse^ ^s^q. ssi *ny a2j 
sueiiis y\m mmo\\M chioiehp eiesi-qh, £^112= 491 ^ieuiohiah eieei^ ai^m 

SJO. PLL(Phase Lock Loop)^ 291 g^g £!£0IIAI XH^SoVDI HOI EH 21- *HM 

^2¥(demodulator)1140H! B3*JCK 491 ^£^114^ ^1 Ql 01 El M SI QHIOIEH^ B&t!" 

m, ?\mA\ g£S 4EH2] QHIOIEHM £J£H21 8H|M Q1I0IE1M ^£5 r 01 ^^Q. 
g7l3S¥(svnc detector)116£ 491 "1 QHI0IEH2J QHIOIEH ^ CHI AH g7|£!2:M SgmOl, £ = 

§§¥°J 02^2^117^ Cm^^118^ 491 §7I2M¥1170]|A| ^7I3^£!20HI LiJEh ^£|E| 

= QHI0IEH2] 2i^m SS£K>. 017IAH 49| £R2i Qi|0|EH2] £ix|§ SfH °JL= 

0IEil0|7a(erasure)2 r 9.= CHOI EH 2| ?|x|g §WI S*r= CHIEH7r 2!CK 49I C2^2^117 3! 
Cms:^1182J E 2011 AH 4^11 ol *TB£7I^*J-Er. CRC^119= 49I ^2^117 3! 1 1 8CHI AH g 

g£! LilOIE-i^h g^^S ggBS^AI sreiSJDI, TBC^ 1 20^ 491 CRC¥1190)|A| g<ME| = QHI0IEHQ1I 5 

At EH XHI7H*tEh E|A1MH^(desuf f I ing part) 1 21^ 49 1 TBC^120(HIAH s^EI^ QH10IEHM 

2J2H2] QHIOIEH XHglSrH, a gE!M^ (concealment part )^ 122^ 491 MSiS QHIOIEHOflAH 

SSOI EIAI CHIOIEHM AI-&OI i^HIXI S£ r E^ SEH°| QHI0IEH2I- °A[^ Eg- 
Eh aE|ga|A|(iBultiplexer)151S 491 AiHy2) 2^2§^I22 ^ B*Hy2j atfS!M^142HI AH M^EI^ 
QI0IE1B ErgtrohOI S^SI-ffl, D/A2 £.91 (Digital to Analog Converter) 152^ 491 QStr£l^ QHIOIEH 
m Or^H gq^rU, LPF¥153^ 491 0rb h ^H E4^'s QH^£ A1<* CHEI-orOj 

E 2= 491 E 1011 AH 21? gg 7|^M 31S2J EAI£ r = ESOICK 491 £ 2^ A i| 

^2J 114-118 SI B iH^2J 134-1382] ^£01 EID1, 0191 AH^ 491 A SHy2J 7Si S4'^^ ^HSCK 

491 E 2W ^i^114^ 491 A im^l ^lEIIIOHAH XH^EI^ 01 01 EH M ^^5F01, 

=J 511 LHIOIEHM 8BIM2] «i QHIOIEHM S2§hj j 7|^AI LHIOIEHM 33)2] LHIOIEHsL m^t[0\ 

m^tt. 49121- ^ g^M ^tSol-^ geH2J ^^114^ E 321- ITOI ^SSQK 017| A1 49 1 7|-^0H 
xHIQil 7|^£|^ QHIOIEH 2] ^53E(modu!at ion code)^ 8HIM CHI □ I EH ^ 16H|M^ SE^h^ EFM MEH^ 3 
E(Eight to Sixteen Modulation plus code)M Ar^tlErll 7rg*j-EK 49 1 E 3B S^rS, ^1^ 
(Serial to Parallel Converter)311^ ^1M^S_CLKEH| 2JtH ?;H^£|^ S|g CHIOIEHM Zmtt 
□1, ^lM^P_CLKCHi ejoH CHI 01 EH s 8H|M£j «1 CHIOIEH^ S£h ^q^D. 491 

0HEE|XilOi^312^ 491 S!M^P_CLKD1I 2J^(i 491 3|«is^«31 1 CHI AH a^EI= 8HIM «1 QHIOIEH S 
a^SI-CM, a^^l 8HIM2J «1 CHiOIEHM^ 16bllM2J gl QOIEHS XH SBohOI a^^rll, 491 16HI 
M ^1 CHI 01 EH CHI ^7|£|^ El E^HICHAI^ (memory read enable signal )M ^45^EK M3I3^ mt. QHIOIEH 
EHIOIM(demodulation data table)M ^Hl^ffl, 491 IHISE|XHICH^312(HIAH #^E|^ 16UIM CHI 01 EH M 01 
Eftl^ a^^EK OltlH 491 2 ,E ;H2j yt^t! 2E?4E gOllAH 2 P 7H2J 5E£IEM Argol-ES, 491 

M313CHIA1 7"H ^ ^ZECHIOIEI- EHIOI^CHI^ 2^H2J ^HrE 3^ CHI 0 1 EH 7 h 7^&E|CH , UCHAI S ^ LHI ^ 0 
E^ FF7F 73S-SCr. CQ-EI-AH 49I M313^ 491 OHf SBI 7HI OH J^31 20HI AH S^EI^ IGHI^oj Q-j|0|EHs CHE 
ai^:^ B^mCB, 491 DilSEIXHICH^3120ilAH ElEXHIOiilS i!2 ^Al ^fl-EICH ^H^h^ CHEdl^ 
^1 x| Oil AH 4^1 CHIOIEHM ElE^rCH EHx|314DHj 491 EHx|314^ 491 Slf^P CLKCH1 2J^H 491 

M313CHI AH m^lzr ^iCHIOIEFl SHxIu^ ^71^^^116011 ^^^Lh. [Q-EFAH 491 ^^^114^ 491 
7I^DHSHI(HiAH XH^£! 16HIM2J ^iQHIOIEFM 3 EH 2] 8HI^ CHI 01 EH ^ ^^h^ 7I^# ^tSt^Er. 

491 ^7120^116^ 491 ^i^114CHIAH ^^21^ ^^QHIO|E|-21 ^J\M ^mt[0\ ^71 QHIOIEH 
m ^El-QK 02^2^117^ 491 §7ISa^l QHIOIEH CHI AH CHI EMU SS^rDI . CHI EH gg 01 OI^CHAI ^ 
CHI 01 EH CHI ^ CHI 01 EH 21- Oil EH s^tJ"EK Cm5:^118^ 491 02^2^1 17^ tq§ a^ol- 

ffl, OHIEH QHIOIEH a OlEIIOITa QHIOIEHM §§5r01 sl^^^^ ^^71- CHI 01 EH M ^^Q. a 71 AH 

491 C2^H^117 S Cm5:^118^ Advanced Hardware Architectures ArOHIAH JHI2 ^' eOHor^ REED- 
SOLOMON ECC COPROCESSOR ICS! AHA4310, AHA4510, AHA4810, AHA4010# Ar^W 4^ aQ". 

49121- S h ^or01 §EH2j OHIEH gg ^SieS, EIAI1" ^EHsL SEhEICH 7|^AH^ E 

^ 2^EI^ CHI 01 EH ^ XHEI UrgCHIAH 2|J^2J 2i^H QHIOIEH2J 0||EH7h ^&EK 0|@ OHIEHCHI CH 

tj- QH^^^SAH Si 0HEHSS5aE(Error Correction Code: ECC)M Ar^hOI QHIOIEH01I CHI EH 1 

SSoWl SEK 017IAH (HlEHEr^ gCH^ ^«^2] 01IEH2h (HlEHeEHZL7h OHIEHM 2jDiehCH, 01310179 
Efe gOH^ CHIEHMBH3CHI 2JtH CHI EH 7 1- %X£M S 4= CHI EH ^ 2H0|^EK 01 7 1 CHI AH ~ 49121- Oil 
EHSS3E£AH C13E S C25EM Arg^EI-13 7Fg£j"E|-. tiM CH¥^2J E|A|^ 71^ AH 45 &x| CHI AH Ah 
eElIZ ^ ^^gg^E^AH^ EIE 3E0IEK 49l2h ^ EIE i£| ArgUr^ EIAI 

l h XHEIAI^^'CHIAH^E 4 CHI EAI£! H r 2r ^ if3E BSI^ OHIEH gg 7|^# ^>tS^D. ^, 
E B^l^ ^^CHIOIErM A| C2^±^11?S g^3E2J t« E^l QHIOIEH 2J OHIEHM gguFDI, Cl^ 

5:^118^ Mm 5E2J ^ mo | EH 2| QHIEHM gg^i-EK ^, CHI EH ggAt 2!A1 QHIOIEH 2[ 

C23E^ ^^^fCN CHI EH H gg^rH, 0I# 1 E^l^ QHIOIEH 21- CI 51 Eft CHI EH 1 ggt^EK 

2) AH xH^OHl °>7HI QHIOIEH^ ^^^1140HIAH QHIOIEH (source data)^ 9ffi|Qj, 

^ CHI 01 EH ^E£j(data stream)^ 01 QHIOIEH ^Ig LH^OilAH ^t|^ CHI EH p ggt|-7| C2^ 
2^117CHj a^^Q. 3EH3 491 C2^2:^117^ EI3S ^t"u r 0j CHI EH 7|- ^£1 CHI 01 EH M gg 

oFTHI OlEEfl 491 OHIEH gg irgOHIAH ^ 3E 2.KHI 0HIEH7F &7HU E^ gg 7h^^ Oil EH 71- W^m 

CHI EH # ggorCfl gg£] CHI 01 EH 1 M^orDj, ggof-AI S^- g^oj ^AH^r^M g 

^CHI~ £!EH2J CHI 01 EH 2F %m\ CHI EHM^3s 491 CI ^2^118011 3^t»-EK HEH3 491 CI ^±^118^ 
491 C2«*117MIAI ^^21^ QHI0IEH2h OHIEHMEHUM OlSShCM EI3Sm 4=tS5^. 0IQJi2J El 
Oil EH2F 01 EH] 01 All 5*^01 ^tSt^Ef. ^o^o^ 3E^ ^7h g^2J 1/2 °^2J Oil EH M 

ggm- 4 ^£D1. OlEilOIAI gg^ 3^ ^7FgS21 ^01 2.^ gg^ h 4 SIEK 



g#5|££ QX\m C1I0IE12J E^OIU 7\m/M™ S01I (HI iT^EI = 0IIE1S ^7 r XI ^ EH^h 2J2DK 3 S 
?Hg Oil El (random error)OIH UCHKI SHJ= S^hOj 0UE17I- SteSH^ bH^M OIlEi (burst 
error)?!- SICK 0|2j OHEiM ±21-3! £3 §§51-71 S|5|-Oi 3E (block code) E= = 

3E (product code)M Argor^ElK 0\?\M= C13E 3! C2 3E§ Arg^QH ^§*J-CK Z\2.[ g£ ^2 
m 5fe g£H2J OIIEIggSxKHlAi^ E W ^ 3ECHIA1 2 KB C25SE01IAI 0flE1 gg# 4^51- 
H, ^ CI 3 E Oil OlIEiSh 01^10173 ggg 4*SSKHI *!CK 01 = 271 2 ^ 11 4(HI Ai XH^EI^ 
LIIOIEIg SCHlAi CHI El 71- i^t^M 3^, 01 LilOIEKHI &W\0\B?\ DO 01 El E1I0IS3 ^ 

Ul5 r = S313M 2^011 = 0 E= FFg S§WWEJ (HI El 71- ^ A Jt^ii 5A|5 r 7| 9{*t Oil El MBO 
M % h ^tm Sor7| [III SOI CK [[}B|-A1 #7! ^£^U4^ £J^5r= C2^£^117S 271 

!*z*Lum\M ow^mmnm zmzm swhs, oiaioiTa gg# tr aai sq. oidr 2 h ?i bie a 

3£ 5Ec ¥7h IJO|2J 1/2 DilE-IM gg^KQ, QiaiO|» ggH g^CHI = ¥7|-g£2J UOl 
gg ST 4 2J£H3, 27 1 E 4CHI EAIS d r 2r BO I 27 1 C23E2J ^fgM^ 1001 EI2 291 

coeoi ^7i-gs= i60i sick ca-EhAi 27 1^ um a-oi §eh^ (HiEigg s-mihai 02^2:^1 i7(hiai 

WEiff SS*m Cms^l 18CHIAH NE1S- 0|E||0|7<1M gg^rzr 3*?, SSW 4 Sizr S OIlEi^ °* 
S 02=5*108=1040 ^ C1=16*172=2752d|-0|M7h SICK 

HEiU 271 02^2^117 S C1^^^118^ £^ (Hi El 013101731 gg^ ^ SJ= h^I ^ = C|3 
CHOICK HI-EM 271 geH2J ^SSHIAi = EM 3ECHIA1 fit tH^M (HIEiM gSorUl-TII EI=EiK % 
3E(HIAiE OIEIIOIXIM SSIT 4 21Q3 CHI gg DH° t!2! 20ICK 

[[JEM £ ^ 7H^J CHI El gg 3Ef Arg^r^ L|A|^ x^l A|^ljCHIA1 ^ 3ECHIA1 

OlIEi ^ 01 ai 01 AIM gg^FOI IHIE1 gg Hit ^ ^ gxl S ^1 ^l^^-CHI SiCK 

271 ^™m &2^r7| ?ie r O)a wgo| AIM Oil [OE C|X|» 3E| A|^^j2J CHI ^1 8S3» = , B 
OlEiM LilOlEi^ ^^rDI ^iAI 01IE1 ^Al (HIE1MEOM ^^^£K 271 ^iEilOIEh 

^ CHIE1MEHHM S^^hffl CHIE1 gg 7Het^ 3E QIOIE1B ^M^r7l WtJ- §7|A"s# S^r^ 

^7IS^^SK 271 ^7|£!£(HI 271 ^^LilOIEI- ^ CHIEiM^ni CI3S5I-01 (HI BH ^ OiaiOl 

TUm gg^ ^IM^H7I2K 271 ^7ld^CHI ^ ^ ^1^ 2"7i ^^EilOIEI- ^ CHI EilEHHM CI3S 

tm (HiEi ^ oiaiome ^^e r ^ ^12^271^ ^2^1 ^1 tj-ch. 

e^s irs^ ^ ai 011 oil mm cmm ^eiai^^ej oiiEigg s-xibj EAioh^ esoick ez.i- 

271 E 521- ^ ^?2M ^ B ^S^J ^AIC^CHI [[}^ (HIEigg&Xt^ E 1 CHI EAI2 dm ^ ClAI 
^ SEISaWI Ar^l ^ SiCF. ZlEIH 271 E 5£h ^ 0)1 El § S = ^ h ^H^ A a xH^ E^J 
(HI SlflSCK 

271 E51 ^UrS, ^^^16^ ^H^^ iH^^I PLLOil M s^EI^ ^11 EIIOIEiM EilOlEi^ wzv 
M S^S! UIOIEil ^JEH^J EilOIEI^ ^^CK E*> 271 ^5^16£ 271 XH^^gQilAI ^ h MEI^ 
CilOIE12j (H| El E-Btl" ^ CHI El AI CHIE1 ^ttCK CCJ-EKA.i B ^S^J ^AICHICHI CtfE 

^^^3ll^ 8H|^2J LilOlEi ^ CHIEiM^HUs ^^Ch. E 6e ^ ^S^J ^AlCNICHi CQ-E 

^5^5H2J ^?2g EAiam ?iEK CN7IA1 2"7| 7|^0HillOll 7|^EI^ QilOIE12J «^3E(rnodulat ton 
code)^ 8HI^ LilOIEiM 16HIM^ ^E^r^ EFM MEi^ 5E(Eight to Sixteen Modulation plus code)p 
Arg*j-CrII 7 r g^CK 2"7| E 6# g-^rS, 3^ SjglH&?| (Serial to Parallel Converter)61 IS 
^ilM^S.CLKOil ^J^H Xf]AHE|^ 5!§ CilOIEiM ^^^K31, ^1#^!P_CLKCHI ^JtrH °j^S! HIOIEIg 8U|E 

LilOlEi^ ^Eh M^tl-Ch. 271 EHISEIX1ICH^612^ 271 glM^PJXM 2\M 271 
^611 CHI A1 #^E|^ 8H|E «1 CilOIEil S^o^, ^qEl 8H|E2J miO[E1## )SH\^2] g| Cil 

OlEi^ a gl^ra i^m, 27| 16HIM SI QIOIEIWI ^7IE[^ EIHTJIOIAjs (memory read enable 
signal)g ^ttCK €613^ Oil 01 El EilOIM(demodulat ion data table)M ^Hlol-Qj , 271 CHISEI^ll 
CH^612(HIAi #qE|^ 16d|E U|0|E11 OlEEil^S S^^CK OltlH 27 1 2 5 ?\\2] 7fe^ 1E?JE ^EHIAI 

3E^|EM ArgurH^, 271 M6I3(HIA| A12EI- ^^LHOIEh EIIOI^EHI^ ^7H^J Oil 
0IEi7F 73SEIDI, ChDIAl S^Oil^ 0 E~ FF7h Ai2^J CK [QEUH 2^71 M613S 271 IHIEEI*tlCH^612(HI 
M m^\^ 16HIMej CilOIEig CHEEII^ S^tl-DI, 271 DilEEITillCH "612CHI AI EIEXIICH^^ £3: ^ 
■MAI ^2^E|Dj ^HStfe CHEEll^ ?|x|(HI ^ISS! CilOIEie ElE^rOI EHx|615CHI ^^^EK 271 
EH XI 61 5^ 271 S1M^P_CLKCHI EJ^H 271 M613CHIA1 a^EI^ ^EIIOIErM EHxIuhCH §713^^513)11 
#q*]-CK E^ 1614^ EHlEi #^3 Eil 0| M(dernodulat ion error flag tabled KQttH SICK 2 

71 ^2 CHI E1MEH3 EilOIMS 2^7H^J 3E?-|E g^CHI OM T^S^hS H 0|2|^j S^(HI^ 1M ^S^ffl ^ 
Cr. 017IA1 271 CHIE1MBH37r 1°j S^CHI~ ^*H2J EII0IEi7h CHIE1SM JEAl5h^ oh^ 201 OK 271 (HI 
E1gEH37F 02! S^CHI^ HI0IE17F §2 2EHS# HAim= 20ICK 271 M614^ 271 MSEISIOI 
^612011 AI 16H|E QIOIEiS OlEEil^S g^*HM, 2^71 D)iaEI»ICH^6l2(HI AI ElE^ICHds: 

«A| «& OIEEII^ ^lx|2J CHI E-lliBHIlll ElE^fOj fiSSSfO- 2Hx|616g 27| 3614O0AI (HIE1 
§712^^512011 fiq«tCK CJEFAI 271 ^^^511? 2' 6 ?H°I 53E?-|E SCHIAj AhgEIH 

2^ SEglEl M 21 6.1- QilO|E1E^7h(HIE1^ °i^H i^EI^M HOIE1 hH^S^ 8UIM^| 0 E 

^ FF7h t^EI^ ^AICHI IHIM^j (HIE1MEHH7I- a^^ICK CCfEI-AI 271 ^£^114^ 271 7|^DH^I(HiAI 
«aS ^iLilOIErl ^jEHBJ 8d|E EilOlEi^ ^Al CHI CHIE1 LilOlEi ITMAI oH^ QIOIE1 

27! §713^^512^ 271 ^^¥511(HIA1 ^qE|~ ^^QIOIEra §7IM S^orO) §71 HOIE1 
2h ^]JII (HI ElMBHUs m^^CK C2^2^513S 271 §7IS#& DHOlEi^ QilEiMEHHl SA^hOI CHIE1 



a oi^ioiai gg ^ifeg ^tsmoi, oiiEiggoi oi^oiAi &g qhioibhchi ^ §ns u\o\Em ohei sains 

s4S6!"Q. Cm£^514^ 271 C2^3:^5I32J gqSrOI, Oil a CilOlEi a OlEilOIAl QIOIEIg gg 

SK3T £f?7 r gg£! QIOIEiS S^t^Q. 017|Ai 27 1 C2^h:¥513 a CI^BHr 

Advanced Hardware Architectures AHHIAi a SDHSh= REED-SOLOMON ECC COPROCESSOR IC°J 

AHA4310, AHA4510, AHA4810, AHA4010S AI-glT ^> 2Q. 

27121- ITS -? o M S"£oK» gEH2J CHI El gg 2"7I ^2^511^ 2"7I E 6CHt EAI*!" 

b r 2 r 1T0I HtfEI=- *il LilOIEiS ^£!o r O| SI LilOlEi^ BSfftMLI-. 0101 2"7I XH^EI = CilOlEi 
^ 16bHM2| g£ L1IO|Ei7|- EIDL ^£13*1-71611^ OIS 8bJ|^ cj-SIS "1 gstfrOl #^U-. HE1 

3 Oil S El 101^61 2= OIS 16HIM SI HIOIEIS HISS AI31 M613 a 6142] OiEEII^S e!^t!0. 01 

w 27i ms\3^ aoiEi tmrnw ^hiskb, 27i QiisEi*iioi^6i27r aisse ^ixioii aig-g 8ui 

QilOIEiS ElEoKM gssttCK HEIH 27 1 M6I4£ Oil El M EH H EilOI^S ^dlSKM, 271 OilS 
E|*||0i¥6127|- A|g5r= ?l*IOil Aig^j lUIM^I OIIEiMEHS EIEBKH g^Cr. CU-ErAi 27 1 ^^511 
£ 16UIM2J DIIOIEiS 8HIM HI 01 El S ^SW-DI , 01 01 0ilE17r g-«EIS OilEiSEOS AilMAI^lLr. 
g a^go, ^AlWIOilAI A r g£! iH^ Hr2 r EFM ^Ei^ 8H|M2j Li|0|Ei7 r 16UIM 

2) xH^ C-flOIE-IS tdm^ Hg HOIS ^ 3EOICK 271*^ U[9} SOI 2* E 7H2| 3E 7|-£H 2^^ 
3E°i- AFMohd 2£a r 7iU 7|^AH^or^ 30IEK CLfErAi QI0IB1 SCHIAi 0UE1?HrtfSK)| ol-UBJ 
3E?f Ql-E EI^S §^CHI~ 0ilEi7 r I^*»=AI 4 KAIE!" ArgEIXI 3E^ EISJg 

3^0il£ Oil E17F 8T 4= SIQ. HEW 27I OIIEiSEO EII0I95 BSSfe #614^ 271 

S6132I- 3§EI0i ir^M 4^SmDt , OIHH ArgSrAI Sfe 2E7h Algl A| 0ilE-|^EH3M A1IMAI 

^I2r ^01 ^£¥511DilAI 8HIM SI Q1I0IE1 ^ IHI^ OilEieEHZl^ ^13^^512011 oi^l-Ei 

Q1, £M ^7IS^^512^ 2^ E^ QUO I El § SCHIAi §^|^2f S^hCfl ^71 

C2^2^5130| OilEI ^' 01 31 01 73 p gg^ ^ ^[^ 3E E^l^ Oil 01 El M 7^uh^ ^^IdsM 
Q. ^^I^a^5l2^ ^71 ^01 Si^i ^^liljEEh t^JJil LilOlEi ^ CHIEIMEHZIM 271 

C2^2¥5130il M^^CK 

3E19 27| C2^2¥5t3^ §7l3e¥180ilAi ^qufe EilO|Ei2|- §71^51 Olg^OI DilEiEh OiEil 
01*1! gg^CK 01 UH 271 E4CHI EAIS M^SEOilAi 2^ lOHhOIM^j ^7 r §M7|- 

EIH^, 271 C2^^^5I3^ 57H^J CHIE1U 1 07H OlEilOIT^e gglT 4= SiQ. 271 C2^^513^ 
271 ^i^511QilA1 LWltm %m\ OilE-iMEHUs ^o^OI ^q^ r H^ (HI Ei ^ OIEIIOI^ §§I = 
AlOil ^ SI^DI, ¥7|-S^7F lOHrOiE^ ^2E|Oi °X^B^ 5|CH 1 07H 0|EiiO|*i# gg^ ^ 

?iQ. 271 C2^S^513^ Ard^J gg 510iy 0ilE17r i^tl" 0ilE1MEH3£ r t,NJil Cif 

OlEiM 2-71 CI ^5:^51 40ilAi Slg^^^ SgorTil ^Q. Ol UH 27 1 E42J M^3E0ilA1 ^ Ift,^^ H 
^ 16HI-01E2J ^7t-g^7h ^ixlEIH^, 2-71 C1^2^514^ 1 67H ^1 0|EilO|^# ggm h ^ 

[Q-ErAi B ^ h S°J ^AlOliQil [Q-Ef 27H2J OilEIgg 7I^M ^tS5r^ m±^m ^blior^ GAI^ WEI Al^ 
SCHIAI ^ ^s^^OI E^ CHlEi ^ OlEilOI^IM gg^ h 4= ^[Oi CHI Bi gg 7|^# t!2A|?|?il if IT 

4 SICK 271 E 4^ ^ ^^3E^J OldlOI^M 2"7| C2^s:^513^ 
C2=10*208=208Cbl|-0IE£| OlfllOITag gg^ h 4 SiH, Cm^^514^ 16*l72=2752H[0|E2i OlEilOI^M S 

oiri 

O S -T- .-"-A i— r . 

B ^S^J ^AIDIIOilAI^ 2JH^I m^7\mm ^HlSfe Cl^ll" SEI A|^£j2j CHIM EAI^ri Si^LK 37H 

012^1 ^5>?\mm ai^^chiaie ^ 

2ift^ W±\ ^01 27H2J ^2711 ^bl^fe Q|Ali v x-jEI Al^gCHIAI C23E0ilAi gg^ ^ ?i~ 0HE12J 
7H^M g7|-AIIi 4 ?JCK 0|^j g° ^% T ASL^ 2HH^J OilEi gg sHhM ?>A|°j-, ^^R^^^ C20i|Ai 
CHIE17I- StOI ggElE^ 2-CH^^^ CI^J OilEi gg ^±km ^ ?1SlU\, OI^^H Al^ijOiiAi 

ggoi-AI CHIEH^I ^JII ^ Am I- Til &±A\m 4 

1. -CWg x-iEl M^m^ OilEi SSS»(HI SlOiAi , MB DilOIEiM H0IE1S ^25Kfl ^ 
^Al Oil El ^A| 0ilE1MEH3M mz^2\, 27I ^ZEC1IO|Eh SI CHI EiMEOs S^^rffl CHI Ei g 
g 7rs^ iE E^i^ L-ilOIEHS ^71^5:^ E7I2^2L 271 

BWS 2-71 ^^DilOIEF S CHIEiMEHnp EI3SSI-OI Oil El a 0|BilO|*iM ggtr^ »|1«7|2K 271 
^7ld2(HI SJ^H 1 B?|S 2-71 ^ZEUiOIEr a OilEIMEHZlM CIHSul-Ol OilEi a OlEilOI^M 
^12^3:71^ 4>2*j m®°3. UXm xiEi Ai^S^i OilEi gg S^l . 

2. ^MiJ-Oil °iOiA), 271 ^^71- ^^DilOIEfl AiS^^ Ell 01 MM Ai^fe Oil E El a OilEi 

mwnm Aigoi-^ oiiEiM^n eiioim^ Ais^h^ ihiseim ^hidI-di, 4^^'ei^ oichie^j ^^moiEn 
-27i imaEi°j oiEai^^ tm ^^qioib a tHiEi#Eoi waste ^.m ^ cms «ei 

Al^gBJ OilEi gg §«. 

3. CI XI ^ xiEl M^2i OilEi gg ^SOil ^OiAi, EilOIEiP LilOlEi^ m^t[D\ ^ 
^Al OilEi ^-4SA| OilEiMEHUs 2Fg UK 271 ^^QilOIEF a 0ilEiMEH31 SJ^UrOICHlEi gg 
7^^ IE EilOIEiM ^or7l ?lt> §71^2^ ^^or^ IrgSK 271 §7ld2:0il *J E^l^ 
271 (HI 01 El- a CHI EiMEHUs ElSamOl OilEi a OlEilOl^^ gg^F^ ^ill^MI-gllh 271 ^7|ai 

soil 2\n % 9*1 s 27i ^^mioiEr a cHiEiiEHni ci3i(5hDi oiiEi a oiaoisa M\2^ 

s2FgE^ Ol^OiSl ^g£^ oh^ QIAIl-XiEl A|^gj2J OilEi gg 



§^ 4. H|3*MI 2UHAI, 8HIM S^tl^ 01 Oil* SI ESHOIEFB 16dlM2j U0IE1S 

agSK #71 aSIS QIOIEie ^^UIOIEU SSflfe NISEIS] QI0|g2| 0|HE||±£ °J 

I7WKII ^£(HIQ|Ehg ^5h^ 3hS]lL &?\ nSBS! IGHIM2J CIOIM (HI BIMENUM T^ISufe (HIEiM 
EHU BlOIgS 7^\^o[~ WISEI2J CHEdl^ e!7WHM OilEiMEOl SSWfe Ihg^ OI^CHS# ^9 
m~ CIXI1- ^El Al^gSJ CHI El s§ 
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